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“Self-selected intensity” might be an applicable health promotion strategy, and there is evidence to indicate
that the range of self-selected intensity corresponds to the American College of Sports Medicine’s recom-
mendation while interindividual variability is great. Hence, investigating the determinants influencing the
range of self-selected intensity is encouraged. The purpose of the present study was to explore the heart rate
(HR) responses in subjects with different exercise experience levels to 20 minutes of continuous running at
self-selected intensity in outdoor (field) and indoor (treadmill) settings. Twenty-six male participants were
recruited and assigned to either a high exercise experience group (HG) or low exercise experience group (LG).
Each participant performed two bouts of running in field and treadmill settings on separate days, and the
sequences of the testing were counterbalanced. Data were analyzed by descriptive statistics and 2 × 2 mixed
design analysis of variance. The intensity represented in HR reserve in HGfield, HGtreadmill, LGfield and LGtreadmill
were 80.55%, 65.24%, 88.49% and 82.91%, respectively. HG had lower HR response than LG in both field and
treadmill settings, and all participants had higher HR response in the field setting compared to the treadmill.
Additionally, the interaction effect between exercise experience and exercise setting was significant. HG self-
selected lower exercise intensities might be due to their better heartbeat perception, and therefore they could
tune exercise intensity finely in the self-regulation process. The higher HR response observed in the field setting
might relate to more disturbances from being in an outdoor environment. Exercise settings should be taken
into account when prescribing exercise programs. [ J Exerc Sci Fit • Vol 8 • No 2 • 73–77 • 2010]
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Introduction
Although there is much scientific evidence that show
the health benefits of regular physical activity (US
Department of Health and Human Services 1996), and
most people recognize the benefits of regular physical
activity, the percentage of regular exercisers remains
low. The World Health Organization (2003) estimated
that more than 60% of adults are physically inactive.
Hence, promotion of exercise engagement and adher-
ence are required.
The low proportion of regular exercisers results from
low engagement in and high dropout from exercise.
Dishman and Buckworth (1996) indicated that within
6 months of starting exercise, more than half of par-
ticipants tend to drop out. More recent studies have
suggested that exercise intensity is highly related to
exercise adherence and dropout (Cox et al. 2003; Perri
et al. 2002).
Exercise intensity is one of the components in
exercise prescription recommended by the American
College of Sports Medicine (ACSM 2006). For the 
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general population, the concepts of frequency, duration
and type of exercise are easy to understand and exe-
cute, whereas from a practical point of view, neither
comprehending nor controlling exercise intensity can
be viewed as an easy task (Johnson & Phipps 2006).
Kollenbaum et al. (1996) claimed that most people,
especially those who lack exercise experience, are 
not able to follow exercise prescription to control the
intensity within the recommended range. Therefore,
exercise experience is one of the main factors con-
tributing to correct and precise control of exercise
intensity (Dishman et al. 1994). In addition, high exer-
cise intensity throughout the exercise process often
leads to negative affective responses (Ekkekakis &
Petruzzello 1999). Hence, from the point of view of both
research and application, it is important to develop a
practical and effective strategy for understanding and
controlling exercise intensity.
Lind et al. (2005) took a biological evolutional per-
spective and stated that from adaptational theory, 
a self-selected exercise intensity strategy would corre-
spond to physiological, perceptual and affective markers.
They further hypothesized that predetermined self-
selected intensity would be the transition from aerobic
to anaerobic metabolism. In other words, although exer-
cise intensity is adversely related to exercise behavior,
people would not necessarily choose low intensity
even if they are allowed to do so. Low intensity might
evoke less physiological pressure, but it could also result
in exercise dropout due to boredom or other percep-
tual and affective factors. Lind et al. (2005) believed
that people would keep self-regulating until they reach
an optimal intensity that struck a balance among phys-
iological, psychological and perceptual perspectives.
Some doubt whether a self-selected intensity strat-
egy could satisfy the recommended volume of physical
activity. After a literature review, we found that self-
selected intensity almost corresponded to the range
that is recommended by the ACSM. However, the inter-
individual variability was great. Therefore, investigating
the determinants of self-selected intensity would be
helpful in developing more effective exercise prescrip-
tion in the future.
To block out the influences from other factors (e.g.
social support), most studies adopted exercise types
that could be performed by individuals on their own.
Running and brisk walking are the most common
choices, either indoors or outdoors. Because different
levels of interaction between exercise and environ-
ment may result in physiological, perceptual or affec-
tive discrepancy among individuals, the present study
aimed to explore the influence of exercise settings on
self-selected intensity. In addition, previous studies
indicated that exercise experience might affect how
people control exercise, so we included exercise expe-
rience as an independent variable to investigate. The
interaction between exercise experience and settings
on heart rate (HR) response was also examined.
Methods
Participants
Twenty-six healthy male adults were recruited and
assigned to either a high exercise experience group (HG)
or low exercise experience group (LG). Participants in
HG were senior students who majored in physical edu-
cation, and those in LG were those who neither majored
in physical education nor exercised regularly.
Experimental design and procedure
Researchers clearly explained the purpose and proce-
dures of the study to the participants who volunteered
for the study. The participants were then familiarized
to the environment, personnel and all the instruments.
Each participant was asked to perform two bouts of
running, once in an outdoor field setting and the other
in an indoor treadmill setting. The sequence of set-
tings for testing was counterbalanced. The two bouts
of exercises were held on different days and separated
by at least 24 hours. Participants wore a Polar HR
monitor (Polar Electro Oy, Kempele, Finland) through-
out the whole testing. Each session included 3 minutes
of supine resting, a 5-minute warm-up, 20 minutes of
continuous running at a self-selected exercise intensity,
and 5 minutes of cool down.
In the field setting, participants first lay down on a
platform near the track so that their resting HR could
be noted down. They then stretched or walked for 
5 minutes of warm-up. Following the 20 minutes of
continuous running at a self-selected exercise intensity
without any partner, they walked at an easy pace for
the 5-minute cool down. In the treadmill setting, par-
ticipants sat on a chair so that their resting HR could
be measured, walked on the treadmill at a speed of
4.8 km·hr−1 and grade 0% for the 5-minute warm-up,
ran continuously for 20 minutes at a self-selected exer-
cise intensity on the treadmill, and then returned to the
speed of 4.8 km·hr−1 and grade 0% for the 5-minute
cool down. Participants were allowed to adjust their
speed anytime during the exercise periods. To encour-
age participants to exercise at self-selected intensity,
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the instruction that researchers emphasized was “please
select and choose the optimal exercise intensity that
you are willing and able to use for regular exercise”.
Immediate verbal feedback of maximal, mean and
minimal HR was given as soon as the trial was fin-
ished. After completing the whole experiment, the HR
graphs of the two bouts of running and preliminary
exercise recommendation were sent by e-mail to par-
ticipants to serve as feedback for their participation.
Data analysis
Collected data were analyzed by descriptive statistics
to investigate the distribution of self-selected exercise
intensities under different settings. Two-way mixed-
design ANOVA was used to examine whether or not
there was an interaction effect between exercise expe-
rience and exercise setting to influence self-selected
intensity. The significance level was set at α = 0.05.
Results
There were 12 participants in HG (age, 22.33 ± 0.65
years; height, 174.25±2.99cm; weight, 68.50±6.36kg)
and 14 in LG (age, 21.64 ± 1.01 years; height, 174.79 ±
5.87 cm; weight, 66.36 ± 5.68 kg).
Overview of self-selected intensity
HR at rest and during self-selected intensity exercises
are shown in Table 1. Self-selected intensities are 
presented by the percentage of HR reserve [HRR;
(HRin test − HRrest)/(HRmax − HRrest)] and predicted maxi-
mal HR (HRmax; 220 − age).
The range of self-selected exercise intensity was
65.24–92.42%HRR (Table 1), which almost corresponds
to the ACSM’s recommendation of 55–85% HRR. If
using percent of predicted maximal HR to represent
exercise intensity, then the range was 75.73–88.73%
HRmax in the present study, which is consistent with
the range of 67–83% HRmax in previous studies (Lind
et al. 2005; Murtagh et al. 2002; Spelman et al. 1993),
although it is somewhat higher and with greater 
variability.
In both exercise settings, the range of HR response
of the participants with more exercise experience was
lower than that of their counterparts with less exercise
experience. In addition, their HRR appeared to be
lower, although it still corresponded to the ACSM’s rec-
ommendation. However, when adopting predicted
maximal HR, the ranges were quite similar to that of
previous studies. On the other hand, the participants
with less exercise experience tended to self-select higher
intensities. With regard to the exercise setting, it was
found that the HR responses of all the participants in
the field setting were lower than in the treadmill setting.
Because previous studies pointed out that self-
selected intensity showed great interindividual variability
though still corresponding to the ACSM’s recommenda-
tion, the present study examined its range and varia-
tion (Table 2). The ranges of HR response in HG in the
field and treadmill settings were 64–88% HRR and
45–84% HRR, respectively. The corresponding ranges
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Table 1. Heart rate at rest and during self-selected intensity exercises*
Experience Setting HRrest (beats·min−1)
Self-selected intensity
HRin test (beats·min−1) %HRR %HRmax
High Field 59.75 ± 5.96 171 ± 11.85 80.55 ± 6.96 86.39 ± 4.85
Treadmill 150 ± 18.50 65.24 ± 10.74 75.73 ± 7.48
Low Field 68.79 ± 7.06 183 ± 14.36 88.49 ± 10.31 92.42 ± 6.67
Treadmill 176 ± 19.06 82.91 ± 12.45 88.73 ± 8.38
*Data presented as mean ± standard deviation. HR = heart rate; HRR = HR reserve.
Table 2. Heart rate variability (%HRR) of self-selected intensity exercises
Experience Setting Max Min Range SD
High Field 88% 64% 24% 6.96%
Treadmill 84% 45% 39% 10.74%
Low Field 92% 75% 17% 4.85%
Treadmill 89% 63% 27% 7.48%
HRR = heart rate reserve; SD = standard deviation.
in LG were 72–92%HRR and 63–89%HRR, respectively.
In specific setting, HG showed a larger range. However, if
we look at the standard deviation to observe the distri-
bution of variation, HG was smaller than LG.
Interaction between exercise experience and
exercise setting
A 2 (high vs. low exercise experience) × 2 (field vs. tread-
mill setting) mixed design was adopted to analyze the
collected data (Table 3). The test of homogeneity showed
no significant difference, while a significant interaction
effect was found between exercise experience and set-
tings (F = 6.30, p = 0.02).
As a significant interaction effect was found between
exercise experience and setting, the simple main effect
tests of exercise and setting were required to further
investigate the difference in HR response under each
condition (Table 4).
Under specific conditions in exercise experience or
setting, significant differences in HR response during
self-selected intensity exercise were found. Exercise
experience significantly affected HR response in self-
selected intensity exercise in both field (p = 0.04) and
treadmill (p < 0.001) settings, with HG participants
showing lower HR responses in both settings. Exercise
setting also significantly affected all participants
regardless of their experience levels (field, p < 0.001;
treadmill, p = 0.02), and HR responses were higher in
the field setting than in the treadmill setting.
Discussion
Previous research have indicated that people with more
exercise experience have lower and more stable HR
response than people with less exercise experience.
Although lack of direct evidence to show exercise
experience may relate to heartbeat perception, the neg-
ative relationship between heartbeat perception and
HR response has been partly supported, and might
imply a negative relation between exercise experience
and HR response. According to the somatic marker
theory (Bechara et al. 2005, 2000; Bechara 2004;
Damasio 1999; Damasio et al. 1991), biofeedback
from somatic signal plays an important role in behav-
ioral processes. Recent studies have shown that people
with better heartbeat perception have better respond-
ing capacity after receiving cardiovascular signals
(Pollatos et al. 2005; Critchley et al. 2004; Pollatos &
Schandry 2004), and have better self-regulating ability
when performing self-paced exercises. Similar to the
results of our current study, such people exert lower
effort (Herbert et al. 2007). However, it should be
noted that further investigation is needed to explore
the relationship between exercise experience and
heartbeat perception.
Most of the previous studies on self-selected exer-
cise intensity were executed on the treadmill rather
than in the field. We found that HR responses in the
field setting were higher than in the treadmill setting.
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Table 3. Two-way ANOVA of heart rate responses by exercise experience and setting
Source of variation SS df MS F
Experience 1,734.12 1 1,734.12 10.00*
Setting 1,113.85 1 1,113.85 36.92*
Experience × setting 190.18 1 190.18 6.30*
Error
Within subject 693.89 23 30.17
Residual 3,990.05 23 173.48
*p < 0.05. SS = sum of squares; df = degrees of freedom; MS = mean square.
Table 4. Main effect of exercise experience and setting on heart rate responses
Main effect SS df MS F
Exercise experience
Field 387.87 1 387.87 4.78*
Treadmill 2,018.34 1 2,018.34 14.75*
Exercise setting
High experience 993.10 1 993.10 31.20*
Low experience 217.91 1 217.91 7.54*
*p < 0.05. SS = sum of squares; df = degrees of freedom; MS = mean square.
With different dispositions in participants and exercise
mode, Murtagh et al. (2002) did recognize the possibil-
ity that exercise setting might have an impact on exer-
cise intensity. They observed the walking speeds, HR
responses, oxygen uptake, and perceived exertion in
middle-aged women who had the habit of regular brisk
walking; their exercise intensities in the park or on the
treadmill were 67.3 ± 11.6% HRmax and 78.5 ± 15.5%
HRmax, respectively. Their higher HR response on the
treadmill compared to the outdoor setting is inconsis-
tent with the results of our present study. Differences
in environmental stimuli might be the cause of this dif-
ference; further investigation is needed.
The aims of the present study were to explore HR
responses during self-selected intensity exercise, and
to investigate the effects of exercise experience and
exercise settings. The results indicate that the range of
self-selected exercise intensities correspond to the rec-
ommendation of the ACSM (2006), and a significant
interaction effect was found between exercise experi-
ence and exercise setting. HG participants tended to
use lower and more stable exercise intensities. The dif-
ference resulting from exercise experience might come
from differences in inherent heartbeat perception,
which cause differences in self-regulating capability.
HR responses obtained in the field setting were higher
than those obtained in the treadmill setting, which may
be due to differences in disturbance levels between
outdoor and indoor settings.
Future research directions should include further
investigation into the relationship between exercise
experience and heartbeat perception, and gaining more
empirical data of self-selected intensity exercises,
especially those performed outdoors. From a practical
point of view, exercise instructors or specialists should
take exercise experience and setting into account
when designing their exercise prescriptions.
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